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Simply knowing the identity of every
gene in an organism does not tell you
how these genes work together.
Fortunately, biologists now have a
tool, the DNA chip, that can help to
do this by monitoring the activity of
thousands of genes at once. 
This device really is DNA on a
chip. Up to thousands of different
cDNA sequences are attached in an
orderly pattern to a chip made of
glass, filter membrane, plastic or
some other material. These pieces of
DNA act like probes for
fluorescently labelled mRNA taken
from the cells of interest. The
resulting hybridization pattern
reveals the gene sequence(s) or
expression level(s) in the test cells.
Alan Robinson at the European
Bioinformatics Institute provides a
general online resource for DNA
chips called Large-Scale Gene
Expression and Microarray Links
and Resources. It includes many
informative links plus an online slide
presentation called An Introduction
to DNA Microarray Technology.
For diagrams and details on
making DNA chips, see the
Construction and Use of Microarrays
on the Toxicogenomics web page
from the Chemical Industry Institute
of Toxicology. Once you have your
chips, the Microarray Project at the
National Human Genome Research
Institute provides downloadable
protocols for using them.
Toxicogenomics is a new
subdiscipline of biology that is using
DNA chips to help identify and
characterize mechanisms of action of
known and suspected toxicants. For
example, the Flow-thru Chip Probe
Arrays from Gene Logic can be used
for screening drug leads or for
predictive toxicology.
Additional applications in
toxicology are under way at the
National Institute of Environmental
Health Science. J. Carl Barrett and
his colleagues in the Laboratory of
Molecular Carcinogenesis developed
a DNA chip called the ToxChip to
find harmful chemicals and see how
they affect gene expression.
DNA chips can also be used to
detect other things. For instance, the
French companies Lyonnaise des
Eaux and bioMérieux created a
DNA-chip device that monitors
drinking water quality. The
developers created this monitoring
device with the GeneChip from
Affymetrix and claim that it will cut
testing time from a current average
of 48 hours to just 4 hours. The
Affymetrix site includes a technology
section that provides background on
how they make arrays, plus a
GeneChip movie.
Many investigators around the
world post DNA-chip information on
their web sites, but only a few are
particularly interesting. For example,
Patrick O. Brown at Stanford
University provides the MGuide,
which is a how-to for building a
DNA microarray maker and reader.
Brown also posts an image of the full
yeast genome on a chip. 
Samuel Ward’s lab at the
University of Arizona uses DNA
chips to study the genes that control
the development of sperm in the
worm Caenorhabditis elegans. They
use mRNA from mutated
populations that either make only
oocytes or only sperm to find out
which genes seem to be specific to
sperm production. So far, their DNA
chip contains just a few hundred
genes, but they soon hope to have a
chip that includes all of the roughly
18,000 genes from this worm.
If this introduction has churned
up your curiosity about DNA chips,
you might check a couple of online
articles. The Scientist posted a useful
overview called Everything’s Great
When It Sits on a Chip. For more
in-depth coverage, Nature Genetics
published a supplement with a series
of DNA-chip reviews, which can be
accessed online.
Perhaps DNA chips will change
genetics forever, much as integrated
circuits, or electronic chips, pushed
computer science ahead in leaps.
Even now, DNA chips can enable
new approaches to basic molecular
biology — from finding new genes
to uncovering metabolic pathways.
They are also being used in applied
fields, like environmental health
and medicine.
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http://www.ciit.org/toxicogenomics/construction.html
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http://www.nhgri.nih.gov/DIR/LCG/15K/HTML/
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This month’s URLs
bb10d76.qxd  04/13/2000  03:55  Page R130
